The effects of gold nanoparticles on the human blood functions.
The gold nanoparticles (AuNPs) have been widely used as drug delivery systems at several biomedical fields. However, the effect of AuNPs on the components of human blood is not well characterized. AuNPs firstly interacted with blood when using AuNPs as the drug delivery carries. Therefore, it is urgent to investigate the effect of AuNPs (including the ligands of AuNPs) on human blood, especially its components. In this study, we investigated the possible effects of polyethylene glycol-coated AuNPs (PEG@AuNPs) and citric acid-coated AuNPs (CT-AuNPs) on the blood cell function and distribution of those nanoparticles in blood components including erythrocytes, leukocytes, platelets (PLTs) cells and plasma. We found that the amount of CT-AuNPs engulfed by leukocytes was four folds more compared to PEG@AuNPs, indicating that PEGylation might have the ability to escape the immune system. We found that each individual leukocyte uptaked more AuNPs particles than individual platelet. However, there are more PLTs than leukocytes in the blood. The total amount of AuNPs including PEG@AuNPs and CT-AuNPs accumulation in PLTs were more than in leukocytes. Moreover, we found that both CT-AuNPs and PEG@AuNPs-induced PLTs activation at high concentration. We therefore concluded that the interactions between nanodrug delivery systems (AuNPs) and human blood components, especially the PLTs should be careful evaluated prior to their clinical applications.